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The Scottish Medicines Consortium (SMC) has completed its assessment of the above product and 
advises NHS Boards and Area Drug and Therapeutic Committees (ADTCs) on its use in NHSScotland.  
The advice is summarised as follows: 
 

ADVICE: following a full submission assessed under the end-of-life and ultra-orphan 

medicine process 

brigatinib (Alunbrig®) is accepted for use within NHSScotland. 

Indication under review: as monotherapy for the treatment of adult patients with 

anaplastic lymphoma kinase (ALK) positive advanced non-small cell lung cancer (NSCLC) 

previously treated with crizotinib. 

Brigatinib was associated with an objective response rate of 56% in a single-arm, open-

label, phase II study in patients with ALK-positive NSCLC who had progressed on first-line 

targeted treatment with crizotinib. 

This SMC advice takes account of the benefits of a Patient Access Scheme (PAS) that 

improves the cost-effectiveness of brigatinib. This advice is contingent upon the continuing 

availability of the PAS in NHS Scotland or a list price that is equivalent or lower. 

 

This advice takes account of views from a Patient and Clinician Engagement (PACE) 

meeting. 
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Indication 
As monotherapy for the treatment of adult patients with anaplastic lymphoma kinase 

(ALK) positive advanced non-small cell lung cancer (NSCLC) previously treated with 

crizotinib. 

Dosing Information 
The recommended starting dose of brigatinib is 90mg once daily for the first 7 days, 

then 180mg once daily. Brigatinib tablets should be swallowed whole, with water and 

may be taken with or without food. If brigatinib is interrupted for 14 days or longer for 

reasons other than adverse reactions, treatment should be resumed at 90mg once daily 

for 7 days before increasing to the previously tolerated dose. Treatment should 

continue as long as clinical benefit is observed. The summary of product characteristics 

(SPC) gives recommendations for dosing interruptions and/or reduction based on 

individual safety and tolerability.  

ALK-positive NSCLC status should be known prior to initiation of brigatinib therapy. A 

validated ALK assay is necessary for the selection of ALK-positive NSCLC patients. 

Assessment for ALK-positive NSCLC should be performed by laboratories with 

demonstrated proficiency in the specific technology being utilised. 

Treatment with brigatinib should be initiated and supervised by a physician 

experienced in the use of anticancer medicinal products.1 

Product availability date 
January 2019 

Brigatinib meets SMC and end-of-life and ultra-orphan criteria. 

 

Background 

 

Brigatinib is a tyrosine kinase inhibitor (TKI) that targets anaplastic lymphoma kinase (ALK), 

c-ros oncogene 1 (ROS1) and insulin-like growth factor 1 receptor (IGF-1R). Brigatinib acts by 

blocking the activity of ALK which reduces the growth and spread of cancer. Brigatinib has 

inhibited the in vitro and in vivo viability of cells expressing mutant forms of EML4 

(echinoderm microtubule-associated protein-like 4)-ALK which have been associated with 

resistance to ALK inhibitors.1, 2  

 
Brigatinib is the fourth TKI to be licensed for the treatment of ALK-positive NSCLC. Three 

TKIs are licensed for the first-line monotherapy of patients with advanced ALK-positive 

NSCLC (crizotinib, ceritinib and alectinib).  Both crizotinib and alectinib have been accepted 

for first-line use by SMC. Crizotinib is also licensed, and accepted by SMC, for use in patients 

with previously treated ALK-positive NSCLC. Ceritinib and alectinib are also both licensed for 
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use in ALK-positive NSCLC patients who have previously been treated with crizotinib; only 

ceritinib has been accepted for use after crizotinib by SMC.  

 
Brigatinib for use in this indication has been considered by SMC using its decision-making 
framework for the assessment of ultra-orphan medicines. 
 

Nature of condition 

 

ALK-positive NSCLC is a rare form of lung cancer with ALK gene rearrangements occurring in 

approximately 5% of patients with NSCLC. ALK-positive disease is more common in younger 

patients, with adenocarcinoma histology who have never smoked.2, 3 Until recently, 

crizotinib has been the standard first-line treatment of ALK-positive NSCLC and although it is 

effective, a proportion of patients (26 to 35%) fail to respond and the majority have disease 

progression within 1 year. Mechanisms of resistance to crizotinib, including secondary 

mutations in ALK, have been identified. In addition, the first site of progression in 

approximately half of patients is the CNS, suggesting inadequate penetration of crizotinib 

into the brain. Ceritinib is the main second-line treatment for patients with ALK-positive 

NSCLC who have failed crizotinib. Available data, which may still be immature, have found 

that median overall survival was 14.9 and 18.1 months respectively in ceritinib-treated 

patients who have previously received crizotinib in the ASCEND-2 and ASCEND-5 studies.4-6 

However ALK secondary mutations associated with clinical resistance to ceritinib have also 

been identified. Therefore there is an unmet need for further ALK inhibitors which 

overcome secondary resistance mutations and have increased CNS penetration.2 Brigatinib 

meets SMC ultra-orphan and end of life criteria. 

 

A patient and clinician engagement (PACE) meeting was held to consider the added value of 

brigatinib in the context of treatments currently available in NHSScotland. At the PACE 

meeting, attention was drawn to the devastating physical and psychological impact that the 

diagnosis and distressing symptoms (including breathlessness, pain, fatigue and weight loss) 

have on these younger patients, their families and friends. The PACE participants considered 

that there is an unmet need for effective, well-tolerated treatments which cross the blood-

brain barrier and control CNS metastases for patients who have failed crizotinib. There is 

also a need for further treatments effective against ALK resistance mutations. 

Impact of new technology 

Summary of evidence on comparative efficacy 

The evidence to support the use of brigatinib in patients with ALK-positive non-small cell 

lung cancer (NSCLC) previously treated with crizotinib comes from one open-label, phase II 

study (ALTA).3 Eligible patients were aged ≥18 years with histologically or cytologically 
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confirmed locally advanced or metastatic ALK-positive NSCLC and disease progression 

(assessed by the investigator) on crizotinib treatment. They had at least one measurable 

lesion as per Response Evaluation Criteria for Solid Tumours version 1.1 (RECIST 1.1) and 

Eastern Cooperative Oncology Group (ECOG) performance status ≤2.  Patients were 

randomised equally to receive brigatinib 90mg or 180mg (including a 7-day lead-in of 90mg) 

orally once daily. Randomisation was stratified by baseline brain metastases (presence 

versus absence) and by best investigator assessed response to crizotinib (complete response 

or partial response versus other or unknown). Treatment was continued until disease 

progression, unacceptable toxicity or patient withdrawal. Treatment in either group could 

continue after progression at investigator discretion and patients randomised to receive 

brigatinib 90mg could receive brigatinib 180mg following objective progression. Dose 

interruptions and/or adjustments were permitted in order to manage treatment related 

adverse events at investigator discretion. 

 

The primary outcome was confirmed objective response rate (ORR; defined as a complete or 

partial response according to RECIST 1.1) which was assessed by investigators and 

confirmed ≥4 weeks after initial response. This was assessed in the intent to treat (ITT) 

population which included all randomised patients. Secondary outcomes included ORR as 

assessed by independent review committee (IRC), duration of response, progression-free 

survival (PFS), overall survival and central nervous system (CNS) response (defined as IRC 

assessed intracranial confirmed ORR and PFS in patients with measurable brain metastases). 

The results of primary and secondary outcomes are detailed in Table 1 below.  

 

Table 1: Primary and secondary outcomes in the ALTA study2, 3  

 Brigatinib 90mg 

(n=112) 

Brigatinib 180mg 

(n=110) 

Primary outcome   

February 2016 cut-off date: 

median duration of follow-up 

7.8 months 8.3 months 

Investigator assessed ORR  45% (50/112) 54% (59/110) 

    Complete response 

    Partial response 

0.9% (1/112) 

44% (49/112) 

3.6% (4/110)  

50% (55/110) 

September 2017 cut-off date: 

median duration of follow-up 

19.6 months a 24.3 months 

Investigator assessed ORR  46% (51/112) 56% (62/110) 

    Complete response 

    Partial response 

1.8% (2/112)  

44% (49/112) 

4.5% (5/110)  

52% (57/110) 

Secondary outcomes: September 2017 

IRC assessed ORR  51% (57/112) 56% (62/110) 

    Complete response 

    Partial response 

5.4% (6/112)  

46% (51/112) 

5.5% (6/110)  

51% (56/110) 
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Median duration of response b 12.0 months 13.8 months 

Median PFS b 9.2 months 15.6 months 

Median overall survival b 29.5 months 34.1 months 

Intracranial ORR assessed by IRC  50% (13/26) 67% (12/18) 

Intracranial PFS assessed by IRC 11.1 months 18.5 months 
a  at the September 2017 cut-off, 35 patients in the brigatinib 90mg group increased to 180 mg (26 stayed at 

180mg and nine dose reduced at some timepoints; b investigator assessed Kaplan-Meier estimates; ORR = 

objective response rate; IRC = independent review committee; PFS = progression-free survival 

 

A post hoc analysis compared investigator assessed PFS between the 90mg and 180mg 

brigatinib groups based on events in 69% (77/112) and 58% (64/110) of patients 

respectively: hazard ratio (HR) 0.68 (95% CI: 0.49 to 0.95). A post hoc analysis of IRC-

assessed PFS, based on events in 58% (65/112) and 49% (54/110) of patients respectively 

found a HR of 0.75 (95% CI: 0.37 to 1.08).2 At the September 2017 cut-off date, 45% 

(50/112) of the 90mg group and 36% (40/110) of the 180mg group had died; HR 0.70 (95% 

CI: 0.46 to 1.07).  The 12-month probability of survival was 70% and 80% in the brigatinib 

90mg and 180mg respectively and the 24-month probability of 55% and 66% respectively.2 

 

Health related quality of life was assessed using two questions relating to overall health and 

overall quality of life from the European Organisation for Research and Treatment of Cancer 

quality of life questionnaire-30 version 3 (EORTC QLQ-C30).2, 3 The mean transformed global 

health status/quality of life scores (range 1–100, with higher scores reflecting better health) 

at baseline were 52.4 and 58.5 in the brigatinib 90mg and 180mg groups respectively. In 

both groups, the mean scores gradually increased until month 7 and then slowly declined. 

There were no differences between the groups at baseline or during follow-up to 12 

months.2, 3, 7, 8 

 

Supporting evidence is available from Study 101, a single-arm, open-label, dose-finding 

phase I/II study. The phase II expansion phase included 25 patients with histologically 

confirmed ALK-positive NSCLC, previously treated with crizotininb who received the licensed 

dose of brigatinib. After a median duration of treatment of 20 months, confirmed ORR was 

76% (19/25) with a complete response of 12% (3/25); the Kaplan-Meier estimated median 

duration of response was 26.1 months and estimated median PFS was 16.3 months. The 

estimated median overall survival was not reached but the 12-month probability of survival 

was 84%. There were 18 evaluable patients with brain metastases at baseline and 44% 

(8/18) had a confirmed ORR assessed by IRC. The Kaplan-Meier estimate of median 

intracranial duration of response was 11.4 months and of median intracranial PFS was not 

reached.1, 2, 9 
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Other data were also assessed but remain confidential.* 

Summary of evidence on comparative safety 

There are no comparative safety data since the ALTA study comprised two brigatinib arms at 

different doses only. Safety in the ALTA study was assessed in the safety population (n=219), 

defined as all randomised patients who had received at least one dose of brigatinib. At the 

September 2017 data cut-off, treatment emergent adverse events had been reported in all 

patients, with grade ≥3 adverse events in 71% (78/110) and 63% (69/109) of patients 

randomised to brigatinib 180mg and 90mg respectively. Brigatinib related adverse events 

were reported by 95% (105/110) and 82% (89/109) of patients respectively and these were 

grade ≥3 in 45% (50/110) and 24% (26/109) of patients respectively. Serious adverse events 

were reported by 56% (62/110) and 50% (54/109) of patients in the brigatinib 180mg and 

brigatinib 90mg groups respectively. Discontinuation of study medicine due to an adverse 

event was reported in 12% (16/110) of brigatinib 180mg and 4.1% (5/109) of brigatinib 

90mg patients.2 

 

The most frequently reported adverse events in the brigatinib 180mg (n=110) group were 

nausea (50%), diarrhoea (45%), cough (41%), increased blood creatine phosphokinase 

(35%), headache (39%), fatigue (35%), vomiting (35%), hypertension (28%), decreased 

appetite (25%), dyspnoea (27%), constipation (23%), back pain (24%) and muscle spasms 

(24%). The most frequently reported serious adverse events in the brigatinib 180mg group 

were pneumonia (9.1%), pneumonitis (8.2%), malignant pleural effusion (3.6%) and 

dyspnoea (2.7%).2 

 

Pulmonary adverse events were of special interest and included interstitial lung disease 

(ILD)/pneumonitis, pneumonia, and dyspnoea. These were experienced early (within 9 days 

of commencing treatment, median onset 2 days) by 6.4% of patients enrolled in ALTA. 

Furthermore, 2.7% of patients had Grade 3 or 4 pulmonary adverse events and 0.5% (one 

patient) had fatal pneumonia. At a later stage of treatment, 2.3% of patients experienced 

pneumonitis; including two patients who experienced Grade 3 pneumonitis.2 

Summary of clinical effectiveness issues 

Results from the pivotal ALTA study demonstrated that the licensed dose of brigatinib was 

associated with an investigator assessed confirmed ORR of 56%, a median duration of 

response of 13.8 months, median PFS of 15.6 months and median overall survival of 34.1 

months. The overall survival results are based on 36% of patients in the licensed dose group 

having died. The study is ongoing and final survival data are awaited.2, 3 The ALTA results 

were supported by results from a group of 25 patients with ALK-positive NSCLC who had 

previously received crizotinib during the open-label, dose finding, phase I/II Study 101. 3, 9 

The primary outcome in both studies was confirmed ORR assessed by the investigator. This 

is considered an acceptable outcome for phase II studies in cancer and results were also 

https://www.scottishmedicines.org.uk/media/3572/20180710-release-of-company-data.pdf
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assessed by IRC. The EMA considered the benefit of brigatinib following failure on crizotinib 

as clinically relevant.2 

 

The studies are both limited by their open-label design. The use of investigator-assessed 

ORR as the primary outcome may have introduced potential bias but the results were 

supported by the IRC assessment. The studies did not include an active or placebo-control 

and the relative treatment effect is unknown. In the ALTA study, there was no pre-planned 

statistical comparison between the two brigatinib dose groups. 

 

The effect of treatment on brain metastases is particularly relevant in patients with ALK-

positive NSCLC since half have brain metastases at disease progression. The ALTA study 

included a proportion of patients (n=18 in the licensed brigatinib dose group) with 

measurable brain metastases at baseline. The IRC-assessed confirmed ORR in these patients 

was 67% (12/18). However the number of patients is small and should be interpreted with 

caution. Assessment of patients with non-measurable brain metastases at baseline found 

that 18% (10/56) of patients treated with brigatinib 180mg had complete resolution 

intracranial lesions.1-3 

 

Brigatinib was designed for activity against a broad range of ALK resistance mutations. The 

ALTA study planned tissue sampling to determine efficacy in ALK resistance mutations but 

this was limited to a small number of patients only (n=17) and should be interpreted with 

caution.2 

 

A number of factors may affect the generalisability of the study results to clinical practice. 

Firstly, there are no data from ALTA or Study 101 on the use of brigatinib following previous 

alectinib treatment, which is now accepted for first-line use in NHSScotland. The EPAR notes 

that information from the expanded access program includes 11 ALK-positive NSCLC 

patients who had progressed on previous treatment with alectinib and indicated that three 

patients responded to brigatinib (one complete and two partial responses).2 However there 

are no clinical trial data to support the use of brigatinib as second-line targeted treatment in 

patients previously treated with first-line alectinib and this is outwith the marketing 

authorisation. In addition, there are no data to support the use of brigatinib as a third-line 

targeted treatment in patients previously treated with first-line alectinib and second-line 

crizotinib. The pivotal ALTA study excluded patients with an ECOG status of >2 and those 

with symptomatic CNS metastases and so it is not known if the study results would apply to 

these patients in clinical practice. The ALTA study also excluded patients with significant, 

uncontrolled, or active cardiovascular disease which may affect the generalisability of study 

results to these patients in clinical practice. In addition, hypertension and bradycardia have 

occurred in patients treated with brigatinib, and blood pressure and heart rate should be 

monitored.1, 3 
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There are no data directly comparing brigatinib with ceritinib, the key comparator for 

treatment after crizotinib in NHSScotland. The company performed matching adjusted 

indirect comparisons (MAICs) using pooled data from the ALTA and Study 101, as well as 

from ALTA alone, for brigatinib and from two individual studies of ceritinib in patients with 

ALK-positive NSCLC who had been treated with crizotinib (ASCEND-2 and ASCEND-5). Up to 

eight co-variates were used to match the individual patient data from ALTA and Study 101 

with the aggregate data from the ASCEND studies including (age; gender, ECOG 

performance status, presence of brain metastases, previous chemotherapy, number of 

previous anti-cancer regimens, use of crizotinib as last treatment and smoking history). 

MAICs compared brigatinib with ceritinib using three outcomes: overall survival, PFS, and 

ORR. The company concluded the MAICs all indicated numerical and statistical superiority of 

brigatinib over ceritinib in overall survival, PFS, and ORR. These results were supported by 

results of naïve indirect comparisons and meta-analyses. However, there were a number of 

limitations which may affect the validity of the results including presence of any remaining 

confounding after matching for available selected co-variates, reduction in effective sample 

size after matching, and data taken from single arms of studies. In addition, durations of 

follow-up differed between the studies and may affect the appropriateness of comparing 

results at different degrees of maturity. There was no formal comparison of patient 

reported outcomes or safety between brigatinib and ceritinib. 

 

The safety profile of brigatinib was as expected for an ALK inhibitor with the exception of 

the early onset pulmonary events.2 The SPC recommends that patients should be monitored 

for new or worsening respiratory symptoms (for example dyspnoea, cough), particularly in 

the first week of treatment.1 As an additional risk minimisation measure, patients are to be 

given a patient alert card highlighting the risk of pulmonary adverse events with brigatinib 

and a post approval safety study is to be conducted.2 

 

Clinical experts consulted by SMC considered that brigatinib is a therapeutic advancement 

due to improved CNS penetration and duration of disease control. 

 

At the PACE meeting, it was noted that brigatinib is effective at controlling symptoms and 

extending progression-free and overall survival in patients who have previously been 

treated with crizotinib. Clinicians suggested that, although not directly compared, brigatinib 

may offer advantages over the current treatment (ceritinib) in terms of progression-free and 

overall survival and may be better tolerated, particularly in terms of nausea. Brigatinib has 

good CNS penetration and offers the potential to control the development of brain 

metastases.  
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Patient and clinician engagement (PACE) 

 

A PACE meeting with patient group representatives and clinical specialists was held to 

consider the added value of brigatinib as an ultra-orphan in the context of treatments 

currently available in NHSScotland. 

 

The key points expressed by the group were: 

 

 ALK-positive NSCLC is a rare form of lung cancer which typically affects younger, fitter, 

non-smoking patients and has a devastating impact on the patient, their family and 

carers. 

 For patients who have previously been treated with crizotinib, there are limited effective 

options. There is an unmet need for further effective treatments, particularly those 

which penetrate the CNS and are active against brain metastases. 

 Brigatinib offers the potential of progression-free and overall survival which may be 

better than with ceritinib, although the medicines have not been directly compared. 

 Brigatinib appears to have improved CNS penetration which may control and reduce the 

development of brain metastases. 

 Improved disease control, including brain metastases, may have a substantial impact on 

the quality of life of these younger patients, allowing them to work, drive, maintain 

independence and continue with normal family life. 

 Clinicians described how brigatinib has an acceptable and manageable toxicity profile. 

 Due to the increasing use of alectinib in first-line treatment in clinical practice, only small 

numbers of patients would be eligible for treatment with brigatinib after previous 

crizotinib. 

Additional Patient and Carer Involvement 

We received patient group submissions from the Roy Castle Lung Cancer Foundation, the 

Scottish Lung Cancer Nurses Forum and ALK Positive Lung Cancer UK. The Roy Castle Lung 

Cancer Foundation and ALK Positive Lung Cancer UK are registered charities. The Scottish 

Lung Cancer Nurses Forum is an Unincorporated Organisation.  The Roy Castle Lung Cancer 

Foundation has received 7.5% pharmaceutical company funding in the past two years, 

including from the submitting company. The Scottish Lung Cancer Nurses Forum has 

received 80% pharmaceutical company funding in the past two years, with none from the 

submitting company. ALK Positive Lung Cancer UK has not received any pharmaceutical 

company funding in the past two years.  Representatives from the Roy Castle Lung Cancer 

Foundation and the Scottish Lung Cancer Nurses Forum participated in the PACE meeting. 

The key points of the submissions from all three organisations have been included in the full 

PACE statement considered by SMC. 
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Value for money 

 

The submitting company presented a cost utility analysis (CUA) of brigatinib as 

monotherapy compared against ceritinib, which is the appropriate comparator in the 

Scottish setting for second-line  treatment for locally advanced or metastatic ALK+NSCLC, 

previously treated with crizotinib.  The patient population in the economic analysis reflects 

the licensed indication, using data from Arm B of the ALTA trial and a subgroup from Study 

101: adult patients with locally advanced or metastatic ALK+NSCLC, previously treated with 

crizotinib.   

 

A three state partitioned survival model was employed, comprising a pre-progression, 

progressed, and a death stateThe model uses a 28-day cycle length, and begins with a 

patient mean age of 55 years, 38% of whom were male, as in the ALTA trial.  The base case 

model is run over a lifetime horizon of14.03 years by which point 99% of patients in the 

brigatinib arm had died. Alternative time horizons of 5 and 10 years were explored in 

scenario analyses.   

 

Overall survival (OS) and progression free survival (PFS) are the key clinical data sources 

used for the economic model. The clinical evidence for brigatinib was taken from the pooled 

ALTA (n=110) and Study 101 (n=25) trials as assessed by local investigator (INV). 

Independent review committee (IRC) assessed PFS estimates for brigatinib were not 

available from Study 101.  As median follow-up was 24.3 months, parametric extrapolation 

was undertaken to model a lifetime horizon for both PFS and OS.  Seven alternative 

parametric distributions (exponential, Weibull, Gompertz, gamma, log-normal, log-logistic 

and generalized gamma) were fitted to the patient level data from the pooled cohort for 

brigatinib for each clinical outcome (OS and PFSINV). For both OS and PFS Gompertz was the  

4th best fitting curve according to the AIC and BIC criterion, however, the company choose 

the Gompertz distribution for both PFS and OS in the base case, claiming it best predicts 

long-term outcomes that align with clinical expectations. Alternative distributions were 

explored in scenario analyses.  

 

As there are no data directly comparing brigatinib with ceritinib, the company performed 

matching adjusted indirect comparisons (MAICs) using pooled data from the ALTA and Study 

101, and from ALTA alone, for brigatinib, and from the ASCEND-2 and ASCEND-5 trials for 

ceritinib.  To incorporate clinical evidence on ceritinib in the model, the extrapolated 

brigatinib OS and PFS curves were adjusted using the HRs from the meta-analyses.  For the 

base case OS, the HR from the Random Effects meta-analysis of MAICs Full using pooled 

brigatinib data was used with a HR: 0.47 (0.28, 0.77); this approach utilises all data for 

brigatinib and ceritinib.  For the base case PFS the MAIC Full using brigatinib pooled v 
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ASCEND-2 data was applied with a HR: 0.38 (0.26, 0.56).  A range of scenario analyses 

consider the impact on results of using different sources of data and the alternative 

methods of meta-analyses for OS and PFS.  

 

As evidenced in the ALTA trial, treatment may continue beyond progression.  Therefore, 

time on treatment (ToT) beyond progression was incorporated into the model, and was 

calculated by the difference in median ToT and median PFS observed in the ALTA trial. The 

base case assumes that both brigatinib and ceritinib patients are treated for 1.53 months 

beyond progression, and it is explained that there is no clinical rationale to support 

differential length of treatment after progression between the treatments.  Scenario 

analyses explore alternative ToT durations for ceritinib at 1.6 and 3.1 months post 

progression, keeping brigatinib fixed at 1.53 months.  

 

Health related quality of life (HRQoL) data for brigatinib was collected in ALTA via the 

EORTC-QLQ-C30 questionnaire and mapped to the EQ-5D to obtain utility estimates, using a 

previously published algorithm12.  An HRQoL analysis was undertaken using a longitudinal 

mixed-effects regression model to predict utility values for different health states in the 

economic model based upon various covariates.  Utilities for the progression- free state 

were calculated using the mean utility value calculated from the mean of covariates in the 

HRQoL analysis. The post progression state used utility based on the progressed disease 

decrement published in Chouaid et al14.  

 

A utility decrement is applied in the model for all any cause grade 3/4 adverse events (AEs) 

experienced. AE data from ALTA for brigatinib were modelled only for patients on 

treatment; it was assumed that adverse events for all therapies cease once treatment is 

discontinued. AEs for ceritinib were taken from published estimates from ASCEND-2 and 

ASCEND-5. These data were pooled, and relative risks were applied to the incidence rates 

per cycle for brigatinib. 

 

The costs included are those related to treatment, administration, concomitant 

medications, on-treatment resource use, adverse reactions and off-treatment resource use 

costs.  End of life care was also included as a one-off cost applied to all patients who enter 

the death state.  Resource use estimates for pharmacist dispensing, on-treatment and after 

discontinuation was obtained from 5 clinical experts via questionnaires   

 

A patient access scheme (PAS) was submitted by the company and assessed by the Patient 

Access Scheme Assessment Group (PASAG) as acceptable for implementation in NHS 

Scotland.  A PAS is in place for ceritinib and this was included in the results used for 

decision-making by using estimates of the comparator PAS prices. The base case results at 

list price and key sensitivity analyses are presented in the table below. 
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Brigatinib is associated with a gain of 1.58 incremental life years and 1.12 incremental 

QALYs per patient, and an increase in overall costs of £62,155 per patient at list prices.  The 

list price ICER is £55,260 per additional quality adjusted life year (QALY) gained. 

 
Table 2: Base case and selected scenario analyses results brigatinib versus ceritinib at list 

prices 

Analysis Incremental cost-

effectiveness ratio (ICER) 

both  

without PAS 

Base case £55,260 

One way sensitivity analyses using high and low range 

estimates 

ICER both  

without PAS 

PFS investigator- assessed brigatinib: gompertz – log (scale) £28,630 to £126,108 

 

OS brigatinib - gompertz - log (scale) £31,289 to £101,292 

 

HR: meta-analysis - OS pooled - MAIC full – Random effects £49,326 to £110,342 

 

Scenario analyses  

Brigatinib OS curves ALTA only – log normal £44,301 

Brigatinib OS curves ALTA only – weibull £62,323 

Brigatinib PFS curves ALTA IRC – log normal £78,738 

Brigatinib PFS curves ALTA IRC – gompertz £53,105 

Brigatinib OS curves pooled, HR from ALTA & pooled ceretinib – 

gamma 

£51,642 

Brigatinib PFS INV pooled, HR from ALTA & pooled ceretinib – 

gamma 

£61,312 

Reduction in the treatment effect of brigatinib of 10% relative 

to ceritinib for OS and PFS 

£57,003 

Reduction in the treatment effect of brigatinib of 30% relative 

to ceritinib for OS and PFS 

£61,652 

Time horizon 5 years £74,216 

Time horizon 10 years £56,924 

 

The results presented do not take account of the PAS for ceritinib but this was considered in 

the results used for decision-making at SMC. SMC is unable to present the results provided 
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by the company which used an estimate of the PAS price for certinib due to commercial 

confidentiality and competition law issues.  

 

As reported in table 2, a range of one way sensitivity analyses were undertaken. The 

variables with the greatest impact on model outcomes were those associated with 

brigatinib OS and PFS and the hazard ratio applied for OS for brigatinib relative to ceritinib. 

The model was relatively insensitive to the remaining one-way sensitivity analyses 

parameters that the company tested.  

 

A range of scenario analyses were also undertaken to assess the impact of key assumptions 

on the outcomes, as reported above. The model was relatively robust to the different meta-

analysis methods whether they be the naïve ITC or from the various MAIC analyses. The 

scenario analyses indicate that the ICER showed some sensitivity to the use of brigatinib 

data (ALTA only vs. pooled) and the parametric curve fit. The scenarios exploring relative 

efficacy estimates for OS and PFS outcomes indicated that the base case ICER is reasonably 

robust to assuming a reduction in treatment effect for brigatinib.   

  

The analysis was associated with a number of limitations as follows: 

 

 There are no data directly comparing brigatinib with ceritinib and therefore an indirect 

comparison was used to derive data for use in the economic analysis.  As noted above, there 

were limitations with this analysis. 

 Median follow up in ALTA was 24.3months. The observed data are immature and there 

remains uncertainty regarding the appropriate parametric distribution to represent lifetime 

extrapolation. The company eliminated log-logistic and log-normal distributions, which 

appeared valid, however, the choice for Gompertz as their base case parametric curve is 

subject to some uncertainty and the use of other distributions caused the ICER to vary.  

 To incorporate clinical evidence on ceritinib in the model, the extrapolated brigatinib OS and 

PFS curves were adjusted using a HR for PFS and OS from the MAIC meta-analyses for each 

curve, this was assumed to be constant over the model lifetime. The statistical report 

comments that the HRs 95% credible intervals are relatively tight given the underlying 

uncertainty.  The one-way sensitivity analyses showed that the ICER was sensitive to the use 

of the 95% credible intervals. 

 

Other data were also assessed but remain confidential.* 

  

https://www.scottishmedicines.org.uk/media/3572/20180710-release-of-company-data.pdf
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Impact beyond direct health benefits and on specialist 
services 

 
The introduction of brigatinib would offer patients and the service an alternative second-

line treatment after crizotinib. Brigatinib is administered as a once daily oral tablet, taken 

with or without food, offering convenience for patients.1 Ceritinib is also administered orally 

once daily but as three capsules which should be taken with food to increase its 

bioavailability.4 

 

The improved efficacy of brigatinib may allow patients to keep well and independent for 

longer allowing them to return to a normal work and family life. This may also delay the 

need for more toxic chemotherapy. These factors may reduce the physical and psychological 

burden of caring for the patient on family and carers and allow for more active family time 

together, while allowing family and carers to continue with their own normal life. The 

improved quality of life and manageable toxicity profile of brigatinib may reduce the 

number of hospital visits where family and carers accompany the patient. 

 

The PACE participants noted that brigatinib is an oral medicine and can be taken at home by 

the patient. Monitoring would be similar to other TKIs plus additional assessment for the 

development of pneumonitis. Since alectinib is now used instead of crizotinib as the first-

line treatment option of ALK-positive NSCLC in many patients, the number of patients 

eligible for brigatinib treatment after crizotinib is likely to be very small and is likely to 

decrease in the future with less use of first-line crizotinib. 

 

Costs to NHS and Personal Social Services 

 

The submitting company estimated there would be 5 patients eligible for treatment each year 

from year 1 to year 5. Of patients eligible under the license, 66.67% are assumed to be treated 

in year 1, rising to 100% in year 5. This resulted in 4 patients estimated to receive treatment 

in year 1 rising to 5 patients in year 5. 

 

SMC clinical expert responses regarding the eligible population in Scotland varied in their 

estimates, so it is possible that the eligible population could be higher than that estimated 

by the submitting company. 

 

The submitting company did not estimate any costs outside the NHS. 
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SMC is unable to publish the with PAS budget impact due to commercial in confidence 
issues. A budget impact template is provided in confidence to NHS health boards to enable 
them to estimate the predicted budget with the PAS. 
 
Other data were also assessed but remain confidential.* 
 

Conclusion 

 

The Committee considered the benefits of brigatinib in the context of the SMC decision 
modifiers that can be applied when encountering high cost-effectiveness ratios and agreed 
that as brigatinib is an ultra orphan medicine, SMC can accept greater uncertainty in the 
economic case. 
 
After considering all the available evidence and the output from the PACE process, the 
Committee accepted brigatinib for use in NHSScotland. 
 

Additional information: guidelines and protocols 

 

The European Society for Medical Oncology (ESMO) published an updated clinical practice 

guideline on the diagnosis, treatment and follow-up of metastatic NSCLC in September 

2018.10 This makes the following recommendations for the first line treatment of ALK-

positive NSCLC: 

 Patients with ALK-rearranged NSCLC should receive first-line ALK TKI including 

crizotinib, ceritinib, alectinib or brigatinib 

 In ALK-rearranged NSCLC patients with localised distant progression and ongoing 

systemic control, continuation of treatment with ALK TKI in combination with local 

treatment of progressing metastatic sites may be considered. 

 

The following recommendations for the second line treatment of ALK positive NSCLC are 

made: 

 Any patient with NSCLC harbouring an ALK fusion should receive crizotinib as next-

line therapy, if not received previously 

 Ceritinib and alectinib are recommended in patients with ALK-positive advanced 

NSCLC who progress on treatment with or are intolerant to crizotinib 

In patients with ALK-positive NSCLC progressing on crizotinib with CNS progression, 

treatment should be a next-generation ALK TKIs such as alectinib or ceritinib. In patients 

who progress after a second-generation ALK TKI, the next-generation ALK inhibitors such as 

brigatinib or lorlatinib are an option if available. They are currently not approved by the 

EMA.10  

 

https://www.scottishmedicines.org.uk/media/3572/20180710-release-of-company-data.pdf
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The Scottish Intercollegiate Guidelines Network (SIGN) published guideline number 137, 

Management of lung cancer in February 2014.11 This guidance predates the availability of 

ALK positive NSCLC targeted therapies and therefore no specific recommendations are 

made. 11 

 

Additional information: comparators 

 
The main comparator for use after crizotinib is ceritinib. 
 

Cost of relevant comparators 

 

Medicine Dose Regimen Cost per year (£) 

Brigatinib 90mg daily for 7 days then 
180mg daily 

63,700 

Ceritinib 450mg orally once daily 35,843 

Doses are for general comparison and do not imply therapeutic equivalence. Cost for 
brigatinib is from the company submission. Cost for ceritinib is from MIMS online on 4 
February 2019. Costs do not take any patient access schemes into consideration. 
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This assessment is based on data submitted by the applicant company up to and including 
15 March 2019. 
 
*Agreement between the Association of the British Pharmaceutical Industry (ABPI) and the 
SMC on guidelines for the release of company data into the public domain during a health 
technology appraisal: http://www.scottishmedicines.org.uk/About_SMC/Policy 
 
Medicine prices are those available at the time the papers were issued to SMC for 
consideration. SMC is aware that for some hospital-only products national or local contracts 
may be in place for comparator products that can significantly reduce the acquisition cost to 
Health Boards. These contract prices are commercial in confidence and cannot be put in the 
public domain, including via the SMC Detailed Advice Document. Area Drug and 

https://www.scottishmedicines.org.uk/media/3572/20180710-release-of-company-data.pdf
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Therapeutics Committees and NHS Boards are therefore asked to consider contract pricing 
when reviewing advice on medicines accepted by SMC. 
 
Patient access schemes: A patient access scheme is a scheme proposed by a pharmaceutical 
company in order to improve the cost-effectiveness of a medicine and enable patients to 
receive access to cost-effective innovative medicines. A Patient Access Scheme Assessment 
Group (PASAG), established under the auspices of NHS National Services Scotland reviews 
and advises NHSScotland on the feasibility of proposed schemes for implementation. The 
PASAG operates separately from SMC in order to maintain the integrity and independence 
of the assessment process of the SMC. When SMC accepts a medicine for use in 
NHSScotland on the basis of a patient access scheme that has been considered feasible by 
PASAG, a set of guidance notes on the operation of the scheme will be circulated to Area 
Drug and Therapeutics Committees and NHS Boards prior to publication of SMC advice. 

Advice context: 

No part of this advice may be used without the whole of the advice being quoted in full.  
 
This advice represents the view of the Scottish Medicines Consortium and was arrived at 
after careful consideration and evaluation of the available evidence. It is provided to inform 
the considerations of Area Drug & Therapeutics Committees and NHS Boards in Scotland in 
determining medicines for local use or local formulary inclusion. This advice does not 
override the individual responsibility of health professionals to make decisions in the exercise 
of their clinical judgement in the circumstances of the individual patient, in consultation with 
the patient and/or guardian or carer. 
 


